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TO DE SOLVED; To provide substrate thermal tieaiaienl 
: 2 which irregularities in heating treatment is not generated 
s can be introduced in a heat treatment space. 
This substrate heat Treatment equipment, which mounts a 
in a heating plate 1 0 fn a chamber 1 1 and thermally treats 
is provided with a cylindrical member 15, which is 
ls to surround the heating plate 10 and is freely elcvatable, 
g path T R jetting pnrgfi g*R upwards is arranged outside 
il member 15* An exhaust vent 19 for exhausting the 
irranged in the central part of the upper surface of the 
Since the purge gas doe? not directly impinge against the 

substrate W during beating treatment, irregularities in 
r ient is not generated. Solvent component evaporated tram 
W ib attracted to the purge gae by negative precoure effeot 
* % to the flow of (he purge ga*s and it* exhausted smoothly 1 
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SSS^ ^SS^SSSL^ chovm to outline configuration of to lot example of to aubstraie torn*! 



!^^^ ^SSSS^SSS!^^^ftm o,tl«,e conation of to 2nd example of to substrate thermal 
Tcatmcnt cqui smcni concerning this invention. 



Drawing 3T H is the cross section having shown the outline configuration of equipment conventionally. 
^ Description o T Notation*] 

10 — Heating J late 

1 1 - ChambeJ 

15 - Tubed pi rt material 

1 8 ~ Gas paus tgeway 

19 Exhaust >ort 

30 air euppi ' a hole 
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DESCRIPTION 



criptiazi of the; Invention] 



[Detailed Ue » 
[0001] 

[The tculuiic 1 field to which invention belongs] this invention relates to the technique which supplies purge gas iu the 
chamber whi :h heat-treats especially with respect to the equipment feu heat-treating various Idndfl of substrates, such as a 
eemiconduct >r wafer, a glass substrate for photo masks, a glass substrate for LCDs, and a substrate for optical disks. 
[0002] 

[Description the Prior Art] This conventional kind of substrate thermal treatment equipment is explained with 
reference to i ra wing 3 . This substrate thermal treatment equipment ifl equipped with the heating plate 1 which lays and 
heats substra e W, sucn an a semiconductor wafer, and receipt arrangement of this heating plate 1 is carried out into the 
chamber 2.1 na air oupplying opening 3 for supply iu^ purge gas, such as nitrogen gas, to the heat treatment space in a 
chambei 2 is formed in the Upper part of a chamber 2. Moreover, rhft exhaust port 4 for exhauoting the heat treatment 
space m a ch mber 2 is formed in the lower pan of a chamber 2. Between the beating plate and the air supplying opening 
3, in order to distribute the purge gas intioduved from the air supplying opening 3 and tn make it flow down, the 
distributor 5 vhich much Stoma Sa was able to open is formed, 

[000"*] There is a semiconductor wafer with which application fomialiuu of (he antireflection film (BO' HUM- ARC) was 
carried out. ft r example as substrate W heat-treated using such a substrate thermal treatment equipment before forming a 
photoresist la /er, or a semiconductnr wafer with which application formation of the EOG (Spin-ON-Glass) system layer 
was carried o it. If such substrate W is laid in the heating plate 1 and heated, a solvent component will volarifizR out of 
the appliculio l layer of substrate W. The solvent component which volatilized rides on flowing of the purge gas 
introduced in the chamber 2, and is exhausted from an exhaust port 4. 
[0004] 

[PiobIein(s) 1 1 be Solved by The Invention] However, in the case of the conventional example which has such a 
configuration there are the following problems, that is, the part which pinge gas is comparatively alike on substrate W 
by die rclatioi i to which (lie spacing to the top of the hearing plate 1 to the chamber 2 la narrowly set in order to prevent 
thai the conve ctton current occurs in h<»at treatment space although purge goo is distributed to some extent us tug a 
distributor 5 i i case the conventional substrate thermal treatment equipment introduces purge gas into the heat treatment 
apace in a ch$ liber 2, and hits Strongly, and the part Which is not sn are generated Consequently, following un- arranging 
anse. 

[0005] For ex implc, when substrate W to wlucli the medical fluid with, intense volatilization ot a solvent cnmpnneint was 
applied is hea -treated like the above-mentioned antireflecrinn film, between the part where purge goo has hit strongly* 
and the part u hich is not so, a bias arises in the grade of volatilization of a solvent component, and the nonuniformity of 
heat treatmcu occurs. 

[0006] IVIorec /er* When substrate W hy whinh appb'cRtion formation of the medical fluid which carries out a rcmelung 
during heat-tr atment was carried out like SOG system layer used as a layer insulation layer is heat-treated, it is around 
pushed aside t y the luedwal fluid which purge gas fused in the part which hits strongly, and the thickness of the fraction 
becomes thin ind also produces the nnntmiformity of heat-txeatment that a thickness varies. 

[0007] If eupj ly of purge gas is stopped in oixlei lu avoid the above-mentioned problem, it originates in the cnnvnr.rinn 
cm i cut uccurt ng hi that the open air invades in a chamber 2 ***♦, nr the chamber 2, and the temperature distribution of 
substrate W w iniecnme bad and the problem of another ** that membraneous quality deteriorates will arise, 
[0008] this ini ention aims at offering the substrate thermal treatment equipment which can introduce purge, gas into heat 
uealmenl spat 3, without being made in view of such a situation and the nonuniformity of heat treatment arising. 

[oono] 

[Means for Sc ving the Problem] this invention takes the following configurations, in order tn attain such a purpose. 
Namely, invei Cion according to claim 1 is set to the substrate thermal treatment equipment which lays a substrate in a 
ch Amber on th s heating plate by which receipt arrangement was carried out, and heat-treats a substrate. It is arranged so 
that uie aforer icutioued heating plate may be enclosed, at least during hear^tmtroent It is characterized by having a 
purge gas sup] ly means to supply purge gas so that the upper limit may turn up the outside of the tubed Dart material 
projected nion nearly up than me top of a heating plate, and the aforementioned tubed part material and it may circulate, 
and an exhaus air means to exhaust purge gas in the upper part of the aforementioned hearing plate. 
[0010 J In the f ihsrrate thermal treatment equipment winch invention according to claim 2 lays a substrate in a chamber 
on the heating plate by which receipt aiiaugement was carried out, and heat-treats a substrate It is arranged so that the 
aforementione 1 heating plate may he enclosed, at least during heat- treatment It is characterized by having a puige gab 
supply means o supply purge gas so that the upper limit may luxu caudad the outside of the tubed part material projected 
more nearly u] than Ihe top of a heating plate, and the aforementioned tubed part material and it may circulate, and on 
exhaust air me ins to exhaust purge gas in the lower part of the aforementioned heating plate. 

[001 1] Invent! m according to claim 3 is equipped with a drive means to make the aforementioned tubed part material 

fluctuate, in a J ubstrate thermal treatment equipment according tn r.Uim 1 or 2. 

LU012J 

[Function] An operation of invention according to claim 1 is as follows. Since the purge gas introduced in the chamber 
turoa the outsit e of the tubed part material surrounding r heating plate up and circulates during heat-trcatmcnt, purge gas 
does not hit du sctly the front face of the substrate which exists inside Lubcd pan material. Therefore, the nonuniformity 
of the hcat-tre£ Lineal to which purge gas originated in hitting directly on the surface of a substrate is suppressed. 
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q xectiy. Therefore. tiuHax-treatcnent nonnniformity to which purge gJMmginated in bitting the front face 
\ r directly is avoidable/Moreover, since flowing of the purge gas which circulates; the outside of the tubed 
1 5 up is negative press me Lu the ambient atmosphere of the periphery, the ambient atmosphere near the 
of ftubstrate W is drawn in flowing of purge gas. Evan if purge gas does not hit a substrate front face directly, 
onent which volatilized from substrate W is drawn in purge gas Uy such negative pressure effect (the 
or flu wing of purge gas, and is smoothly exhausted from the exhaust port 19 in the upper part of the 
0. Moreover, according to the above-mentioned ejector effect, since the convection current is not 

upper heat treatment space of the healing plate 10, either, the temperature distribution on the front face 
ire maintained uniformly. 

rate W is heat-treated over predetermined time, when a pneumatic cylinder 14 develops, it will raise even 
which the supooil pin 12 goes up and shows substrate W in drawing 1 with the two point chain line. While 
ojbens in connection with e1 evation of the support pxn 12, a pneumatic cylinder 17 contracts and the tubed 
5 downc. Then, the substrate carrier robot which is not illusuatcd from the substrate 
autirding opening 20 advances into a clmmber 11. receives substrate W [ finishing / proceRaing ], and takes 
V from a chamber 1 1 . And n substrate carrier robot carries in the following new substrate W in a chamber 
teat treatment is performed with having mentioned above to the substrate W. 
meimoned above, by this example, since the tubed part material 1 5 is in a down position at the time of 
taking out of substrate W, in case substrate W is delivered between a substrate carrier robot and the 
the tubed part material IS docs not become obstructive and carrying in and taking out of substrate W can 
imoothly, 

c mmplo view 2 is the cross section having shown the outline configuration of the 2nd example of the 
~nal treatment equipment concerning this invention. This 2nd-exarnple equipment rrwwjponds to invention 
Rim 2. 
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ls a characteristic feature which is common in the 1st example so that the heating plate 10 might be 
< irhich can be fluctuated, mid — the characteristic feature different from the 1st example ++++++ — the top 
i 3f a chamber 1 1 the air supply as a purge gas supply means « while the hole 30 is formed, the exhaust 
« xhaust air means to exhaust pur§e gas is formed in the base section of the chamber 1 1 which is the lower 



; hea|Jiufc plate 10 moreover — the inside of a chamber 1 1 -- air supply — the cone-like straightening vane 32 is 
i hole ™ may be attended 

opdratxon of the 2nd-cxamp]c equipment constituted as meatioued above is explained, Since carrying- in / 
opt ration of substrate W to a chamber 1 1 is the same as that ot the lst-exaraple equipment, an explanation 
ittet . While substrate W is laid on the heating plate 10 and has received heat treatment, the tubed part material 
i lik s " " * 
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ing 2 , since the component shown with the same sign as each sign in drawing 1 is the same as that of the 
example, an explanation here is omitted* this example is equipped witn tiie tuned part material 1 5 which 



h circulated to the edge of the head lining side of a chamber 1 1 turns caudad the outside of the tubed part 
lnlhn elevation position, circulates, and is discharger! mir of a chamber 1 1 from the eschauat port 3 1 in the 
a chamber 11. 

example, since the tubed pan material 15 intervenes between down flowing of purge gas, and substrate W, 
nrif fiir the front face of substrate W directly like the Ist-example equipment. Moreover, even if purge gas 
ubstratc front face directly, the volatile component which volatilized fxuin substrate W is drawn in purge 
neg itive pressure effect (the ejector effect) of flowing of the purge gas which circulates the ninsirfe nf the, 
srial 15 caudad, and ip smoothly exhausted from the exhaust port 31 which has the heating plate 10 
vcr, like the lst-example equipment, according to the elector effect of flowing of purge gas, since the 
current is not generated to the upper heat treatment spar.* of the heating plate 10, either, the temperature 
the front face of a substrate are maintained uniformly. 

utiun implementation of this invention can he carried out not only in each above-mentioned example but 



t ie 1 



an 



tubed part material 15 was made to fluctuate by the pneumatic cyliudei 17, yuu may constitute from 
e cample using the same citubation drive aa having made the shutter 21 fluctuate so that the support pin 1 2 
tart material 1 5 may interlock. 

ic 2nd example shown in drawing 2 , although the e&haust purl 3 1 was formed in the base section of a 
it replaces with such an exhaust port J 1 , the gas passageway 1 £ shown in drawing 1 and the annular exhau 
s same gestalt ore formed in the outside of the tubed part material 15, and it may be made to exhaust purge 
c khauut air duct, 



J lvcntion] According to this invention, the following eJTecl is dune so bo that dearly from die above 
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the purge gas introduced in the chamber does not hit the front face of the substrate on a hearing plate 
to the claim 1 and invention according to claim 2, the nonuniformity of the heat- treatment resulting 



hitting a substrate front face directly does uot uw;w. Moreover, according to the negative pressure 
effect! of flowing of (he purge gas which circulates the outside of tubed part material, the anlvenr 
wtitch volatilised from the substrate can be drawn in purge gaa, and con be exhausted smoothly, Moreover, 
conv ictiou current dues nut arise to the upper heat treatment space of a heating plate, as a result of maintaining 
Bmperature distribution on the front face nf a siirwrratft, nniform heat treatment can be performed, 
^cording to invention according to claim 3 it is made to go up while a drive means heat-treats tubed pan 
is made to down at the time of carrying in and raking out of a substrate, in addition to the effect of the 
above-mentioned claim 1 and the claim 2, carrying in and taking out of a substrate can be performed 
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wojilA • JteHfcPHtfcfrd d k 4 . 
[0025] <»2HSS«>H2li. *SHHfc:«&2« 

i^*2*»e®MB4. ll««2t:BatfWWBK:if 

[00 26] 02KU3VYC. HI k eo«F 

#-CS bfc«ME«KMi* 1 HSfe^Jco fc co k HWC* 4 CO 
X\ irw»Wit«ti. S512GK0I 

kfta-rswakL-c. a«fcru—b 1 osra-jj^fc: 
mimrniti±m*z>*mbLx . ico 

afcLT^»ap3i3Ma»tfe*iTv^*. 

J< 1 1 l*lfc:«4. *&^?L3 0 tz^J: 3 tcflltttcoaSltK 
3 2#SW-fe*rc^&. 

[0027] JJLhcOi 3 tc»KSii^:*2iatfi?(SI«<0 

i&f^(4m i mmmms t m t -c& 4 ot; <i -c^uiw« 
^^w^jnfsrv-h 1 o±(cma$n.T^ 
«Bi*®trv^Bi. fiprcawn s^asinitwBSik 

feffl^^^rifw^-^^tt. «SKK3 2 tcir>T* 

¥*rtit-aaiSrSEi. fe/i-c^^ 1 1 coji#mz&-> 

XtiSStifiMth. ftW<i lco^mco^tX^ML 

[0028] *mmmxi±. y^^xcoT^^st 

iifc««Wk<OBIfc««aWl 5 38^ttLT^6co-C. 
*lWfc«iBtfcH«fc:. a^w^H^^-^XT^* 
iS«C3fc^4<Ik^v\ ^/c. ^«gP»l 5<^HHI* 
TX(tZffiM^&^~iSrf^ffift&MK$ft$k 

5l#5iiiiT. SPl^ru-h 1 0tf0T*tfc&Sf«P3 
l*»fen»fc:»«S^6» ^liat«Ii:|5lS 



:( 5) 000-1 00807 (P2000-1 0$8 



[0029] ^ftty&tiin&mMmizm^. <xcox 

o ^mmfcth - 1 ire* h . 

( i ) jOfcwraiWRawi stxr-s/u v^i it 

[0030] (2) 02fc*LjfcS2*ttWT1±. 
Sf^P 3 1 fcrfti T . a 1 tc* LfctfxifiB l8kH« 
£ tf>»»«»*»&^-^* £WSW£ J: d lc L*t *> J: 

[003 1] 

x\ ^-itfixtfmmmhzmgizfotz zzt izmm l 



[0032] tlEa^« H ^J:^tf . 

[01 ] *^t^^^«i^^aomi^M^st 

B&fif££^ LfcBfBH-C* & • 

m2i*miizm&mm^mmw<om2mmm<7)m 
i o-jpiarw-h 



1 1< 

1 5- 
1 8*- 
1 9 ■ 

30- 
3 1- 



[HI ] 



[03] 
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^CiBHjRi.E^^6iJ*Ji|Br322#ifi *B 

(72)»"B» ujt mm 
<72>»»* ±m #m 

^TtJRi.K^6if*;i|Hr322#«6 *B 



(72>*#* £ffl tt2 

(72)S£HJ!# ^Oj & 

«C«mRflK3i«SRSrJl|Br322»»l!t *B 

F?—& (##) 3L113 AA01 AB02 AC08 AC19 AC23 
AC28 AC45 AC46 AC48 AC49 
AC53 AC54 AC55 AC63 AC67 
AC72 AC75 AC76 AC90 BA34 
DA07 DA11 DA24 

5F045 DQ11 EB02 EE20 EF14 EF15 
EF20 EN04 

5F046 KA04 KA07 



